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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an omnidirectional 
moving device using a 

spherical driving wheel improved in travel stability. 

SOLUTION: Three or more driving wheel assemblies W are 
arranged on a base 

32. The respective driving wheel assemblies W support a 
top part 3 6 of the 
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spherical driving wheel 33 by a top part support roller 37, 
and support an 

outer peripheral part by three or more outer peripheral 
part support rollers 

35, and the respective outer peripheral part support 
rollers 35 are journalled 

by an annular roller holder 38, and the roller holder is 
rotatably driven by a 

rotational driving source 39. The rotational axis 68 oh a 
normal of a first 

virtual one plane 46 including the rotational axis 4 9 of 
the respective outer 

peripheral part support rollers 3 5 and a first virtual one 
plane passing 

through the center of the spherical driving wheel 33, is 
inclined in the 

directions different with respective driving wheel 
assemblies W to a normal of 
a traveling surface 89. 
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fl» 1 0 3 izimZix. EB^i 4 Mfh 1 0 7<rm%& 
£ SJfrf* tffaSWi 10 8k, 1 0 3 #Jf 3 

U tffaWtfrl 08***ESri>l <I220:££2r[B|) H 

jwpwa**&jie»tri09fc. z.ffm^mio9 

ilf fa 110>. «#itffa 110 *%ut#>-th 
Suttf>fri lit. fcbWil' 1 1 £§&*!«! l o 3tcft 
jLtf>-f 6&jhtf>tf y 1 1 2 k . 
[0 04 2]15fffiS£SWn0 9<4. «SS«»3 2«ft' 

ran 3##A&fu z.<m&\mi 1 3e>i«rctt 

Wf 4-»tf)dMBl 1 4tC«4. -mty 1 1 5<7)«l*S^r 

iaswawq«iLT3a#*<t*.-3a9se^i 1 5t4. i? 

^^3 2ff)7y?v h 9 7<?D5fe3Sg^talWt*fa0tCl5l 
/7^7h9 7 (Cgjgas 10 9 *>'«SW>t 

[0043] msmyy* 102a. nm-xto-mst 

W\Z>1 2 lfci->T±*/*-*4 1<0^-S9 0t 
y^f-a-y 1 2 2rtT«B»^l£B»aftt*»S*». 

se^.i-yi23h. exh^i 2 3td^*ifi]-s£-a 

**H^Sit. WIK^40fi^rvi24£J:r>TEIlk 
§^^7 jr y h 9 7 C^$tt?» h >a y V 1 2 
5kSr^rrS. tXbyi23W4. 
122rtOE^)Sl26a, 1 2 6 b£j£ii1-&itfflV>ffl 
LXWiVbtl. ZEXMl 2 6a, 12 

^ye^^^ti o-cgilts i k*JT-# S J: 3 W8 

[0044] ^<7)J;a^rWtt^#S4 5(c:«fc-5T. ^ 
W*tc«*® 8 9 Ogffcfc «t VaUSriRJR L . $fc£T 
cO««8S!)ia3 3 *g?«liS8 9 WJHftS-ttfcttBfc L 
T. #«Krafttt3 30^6B8 9tdfc«-S#^WJW 

^ h/utonjmi&Rfitot tx. &5$\mmw3 

1 5:^0 A^S 1 3 8 Oi^' 3 A X? 4 v 9 1 3 7 <0 

xKm^^znmh^fo&Mm&zitmzwtz 

*hZ.bVX%. 5«ar<kt»lo^aEttWW63 30» 
±#»)fc:J:o-c. 3 3 (r&mrher^ 

^ -y 7 1 3 7<DA7JSmi^tC*rtT-mT Li d kV^ 

[ o o 4 5 ] @4 (4. mmm.w<wmis±v&ti 
3 2^(onn^Mi:^-tm*^M/zmfmx't> o . m 




(7) 



^^^^^ 



1 1 



5 « Jfgift*BfflA*W5rS4 (OJtSHIfcfliit* 

@6Ji«i@!iiaai*wi-w4$-fiii.s^ri»i» 

3 Hi. flaLfciSCWMWFFTfc-jT, 2 
tJiffiffl^^S-r^S^v—h 1 3 1 k. WRS'-.h 
13 2k. 2*-*f<DlH1tfn 33a, 133bk#m 

[ o o 4 6 ] mat 3 2oi9aicii» a*-»ojsai#» 

13 4a, 134b 0 M&*h 0 

CI. C 2 ; D 1 , D 2*WfcftSfiRT«ta4R»A>il 10 

5. #fiS#SPl 34a, 1 3 4b»2H6C^£*l.i>& 

i. Di^ic««ttS"ttT»5aaKK4±ifrtj<i 

fc#T£ £ . 1 3 3 aOWHCtt. 5>a 

4 Xt y ? 1 3 70fl^J:->Tj£fTW>W-4:fc*>4> 

13 8 tfSHi hixh . £ W a 4 Xf i ? 1 

3 7*ag#LTirat6i»i. s&aul f^mtfrtaii 

fife J:t«Urc£*flS!lfl«i3 1 fcigfrS** -k# 
[0 04 7]fiia*&3 2»i. 7^-<Me#14 1k. 

(=aes m£a^S59 4 4o^jRfti4c 1 

4 2a~124d (tg*^6i§£J;aXftttl 4 2kl£ 
f ) k. #Kf**14 2(cH5£3*l*«E7'5*-'y h9 

[ o o 4 8 ] mm. a&3 2 oAfW^fii^^^r^ffi 

0T'*>9. 08liH7OWBfEMlV I I I —V III** 
L>MJiWffimX'h 9.09 ORtitt 142 O^ffiST'* 
S. B7fcfcvvc<±. HSfSrSStrrSfeft. ± 30 
#077^b9 7J*£ll&S:h.-tV^>. 7 1 
4 111 07^$^2» :s FiB?eife^*B5«tl!a^^ 
#7l^-A 14 3k. 5H*7 I^-A" 1 4 3*»£>±2ffc:^ 
JiJLTil&O. 1M«->-M31*^SIK§^l,± 
7 U- A 14 4k. A^T^SK: 
0. &SXttftl4 2a~14 2d*<®5£3*U.T7U- 
A14 5k£#ti.. 

10049 J #IXft«cl4 2a. 1 4 2 b tit^fflC 

*fw^o B z^ts-fGwmizm lx a 5 • o« 1 st* 

ftl42c, 142 dli. meSJUffi^ll UTS&Mffl 
it. MKS J: VaaFWRftfluti »M46a, 14 6 
[ 0 0 5 0 1 H 1 0 J4. 4«BWSatO-JKK)^*m 

nmthixh. zm\mkW.\ em. mtufotzfo 
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1 2 

EX^^S 13 8k. A7J*S 1 3 Sfrt><n>&%ftWg. 
X' , Y' . tf' tc^LT#llieS!im3 9W^# 
8 1 ^TO^Jffl t . =&««IBi!)ffe3 3 Sr15fe# 
*^j£SX' ,Y',V tc*t!5-rs EIE3^-etHl*£ffi 
Srt&HWESBS^ft^v 1 . v2. v3. v45r^-ii 

mai^-r&$>jffli*s 1 e 2 1 . sots^si 6 2*»&aj 

:lj£ftl>&II]&^^«^vl~v4£JC^LT. & 
JiitBlUKl 64a~l 6 4d(CkoTtS1@U 
I6S3 9<n*r—$ 3 t—?& 1 a— 8 1 d£#[Hj&jgjgJ& 
^#vl~v4fcttJ51-£^m«£fS&tT. 
4«fi3 3aQICauK*flSK:tMU A7J*81 3 
8^3^^f-(7?137 ^ffcfcfifci ££ftfi 
C*tt&t&«-j£gX' , Y' , <f>' Z'£Kfi%®&&3 

[00511 £*>J:?fcia8#&16Ui. 

£E3 l^^RtJ:-?T^^^T^^fc»tS*«^lHlgtt' 

4>Ob #0 1 1 fcBHJ UTj*^Jt J: 3 1 . XWifalzM 
'C«a (*^?:iEk-rS) fc'ttS^U. Y«W(S](C{I^ 
fib (WtZlEt-th) «ttl*&LfcfiaUc*rfc J fl:EIK 
+'^Ob 1 £g£1-S*:tf>OgS£#8 1 6 3 Srirtr. - 

o^^a 1 6 3«. ^k tif&>mmm3 1 ws? 

^Srk'^J: o-Cl^IM'MBiJp^St-mtv^ 
J:5?Sr^tctSElllt-Sk. WiW^Sftft. f 

E^/ll^^y>mftc4'4:»OB* : '/i>-r ^*Ti5 <dktc.k 
ot. iSElsl^i:k'tc»fr+^OB(c^2>m'£.^iaofi! 
^fi*^ ; 5r<TT-r^. feehrSfel^tt2r : f ; «)^ : Sr<R 

[0052] ^cOJ:3^^*S16 31cJ:oTbo^I 

«i#gi 6 2«±. mtt\m*&o» i 

Ife3 3^l£l^[^f^ffi«L 1 — L4 tm^XTsitt 
lti^TSWU HHB®a^-^vl~v4 5raj7J 
L. *^-# ! 6-^8 l<9lHl«@ft£^fl:$-£. iSE@^T 
^ffc^|6]^i(^a3 lt5j:^<7>ffiffl#tC)a7c^^ 
7J*^ffl-r h - k C« S - k ^T*§ 

[00 53] xMStiKtm. ytt2rl?jfefr|6]kL. EI 
eft^llR^-ifcO^jEk-fi. ^^Sa&«iaifr5: 
Wl^^la. W2^*m. W35:S^. W4^t 

nW&(V£.&) Ob k«Sblfefflil<*W 1 ~W4^SJfe 
£k<D&;££Ll~L4k-f&. i<0k^. $«:+^0 
b^$SX' , Y' , 4>' k«SIW^i*Wl~W4 
<0jfSxi' ,yi' (i = l,2. 3,4) kOK^ 

[0054] 
[»11 




13 

v 1 
v 2 
v 3 
v4 



V"2 


/2 


2 


2 


V2 


7" 2 


2 


2 


£2_ 


_ £1 


2 


2 




V2 


2 


2 
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Lie os * 1 
L 2 c o s * 2 
L 3 c o 9 « 3 
L 4 c o a * 4 
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[0055] *9mmmiz£ti\f. m-ta3 2izwmt> 
tih&mms&3 3\tmmm 3 9 ^x-^xmnz 
Herat u tjj#si 3 8tJ:-oT. 3t^iS]fr*c 

fa*>oT£fefrffl<?)^3£gX' , luSb^^^SES 
Y' fcilXfc&OjSEHI^oi&^tg^' frT&H^gl 
62CA*$ilSt. SW?Mai62*i. S-HWKrasa& 

3 9^si»lt, mmm&3 3*&n^mx' . 

£#1^161153 Hi. #«1£iS»Si3 3#w&mzn 

[0056] z<7)Xo£.mm*m6 2ii. &&mm 

163 3 KJgiMfcJt LT*ft Wl£-f 6£I@W]<7>< 
?h/Md#. 15KA:b#gl 3 8fcioTA*£fut# 
m&SLBZX' . Y' . fc^i^C ^lti-oT 
«-*«ffi!M&3 3 rt t^tt £*t&0e!S&ig3 9 SrK 

1 3 8 fci £TmgX£fifom 

smzmrmtz it art . Lxmmtw 

[00 57] ^Oid(ciH»#gl6 2Ji. A^gl 
38tioTA*$^=&*i^j£SX' . Y' . 4>' £ 
^7*-*i:LTA#U ±SOS5^(c<J:oT#«« 
IBiM63 3c^Sv i~v i £#*>T. &HM0SEI&S3 
9&!Bl1iWi.. Ub!^TA:&¥gl3 8A>£>A:>}$*l 
S«g^«*X' . Y' . 

E£OA*t£f£fcir>T£<tL-tt>. SKA^it** 





X' 






Y' 


- (1) 









10* [0 0 58] Sfcfc. «BM»*8l6 2fc:tt. 

R 1 6 3 fc J: .-> T^fTB&0H]£*4>0B fc:Stt & XM 
*-(6jc^l^l;al3 c tI/Y«W|4ijcO#i:*b £i8g-f 

b £ Aft LT^f +<0 . ^fi^)M'L^^ 

tti*<Oi£#fcib£U £^fc(cSS£U:IIH£+<l>l:: 

~v i -Sdfftf^fi£A*Lfc#£HH8L& 
X' y . <£' T5ifTS«*ifc^e&S. iiifcJ: 

t . tag*'*-.* Srfi/Mc-f S - b tfX'Z h b b i> tz. 

&Tfom>&mmftwzmhn>mmz&iizmM 
fT*msLi-hc\b&*i&t%<). mwrntttzium^ 
me nm#*Mztt txm^mn}^ 
%imizi5^x. &mt5Xvim r )%t'i&iLtiz< 

[0059] ±ScOSItt^®-C(i. B&3 2t4-5« 
30 l»lfeffllt*Wl~W4^fiii.S. ^wa3'i 

t 3^<rmmm&*mtz±imm§kmzt5\,Yt 

t>; A^aiSS^ya^fXT-f «/^l 3 70S^ 

itcstfr**^ tanner**), zi>i,z*wn<m<rm 
mmmx'te. 5mL(oimm^m.mm^t^ 
uftmmmx'h-oxh. %m%i,zt-ox®mzM3£t 

lz\bifi*!f&T3>&. Z\<ry%&, 1«aS!l«*g 1 6 2 iz 
(i. i*2t5rt«»^*^$ifCV^. 
40 [0060] 
[&2] 



VI 
V2 

VI -I 
VI 



cos (♦!+♦!) 
cos («Z+*2) 

cos («i-l+*l-0 
cos + 



sin 

sin (*2+«2) 
cos 

cos Ui+4 i) 



L2-sin*2 
U-l-sis*i-l 



(2) 



[0061]$ t?iz*m<?>m&<r>te<7)%mX'ii. ±*> ^St J:oTI>fSo-5fl^H**^3<0|lI««i«li^»)(= 
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1 5 



1 6 



mztuzmxmtmmmzimi. t*%* 

h wsjmm h z. t imtfti. t ^xim^fotf 
[0062] t^iMcommcomMX'it. ^mmm 

^x^M^mmm.. tzbtam/jm^m («»ag 
v) % #ijn^-y k mmGMKt'^mimmx' 

[oo63] s httwn<rmfar>fc<r>mx'\i. m. 

3ma-y 3HZX ~>XW&mz3&(tZ> i o KfltJfcS 
tiX\^X\>\ HSf!S^fn-7 3 7ti^Tfi£^JRS 
*/di«®-^Sl^>S-«^»l&3 3^^T5- 

ttci-oT. immizttix\m&3mL. mnom* 

c\<oxo%mmmmmu3m*-7iz£ 
■ox&tmizi&fZti, ttfmzimmcrmA^cmmz 
xtmmtfmLZti. ztnmvuzx&mm&kTfj&rg 

[0 0 64] Cl<Dj:^^lIS?S«fn-7 3 7»i, #a- 
55 6a, 5 6btflA%b'?>*ifm&*V&m£Z1i 

56a, 56b<0«g59a, 59bfcu-5«l57i: 

cr>mzm.&mtz-ft&$itx t iv\ 

[0065] #&BH<Dia&D$ £>£ffe<0JB©T'li. 3131 

±wra&fi&tt£fflvvc. msmitmt:±inzi,xm 

[0066] 

3m.S^tmftT0r^o^ri6it>it^aEgT* 

[0067] ttz^x o tzmmi#i±mi. mm® 

^m&im&ttn-7tzi^X^Ziifi:imx\ 

im<?>ftffi£ftv-7iz£ -?xmmrt5fo<r)m&k%?% 
L%tft>mB&3 <?>®wm$.*> o izmmizixzff) 
x\ ^m^zwmmsL^rf. m^mh^b^x 



*&mmm£m%tz>zktfx'$z>. $^t:o-7is 

fr&MI 1 (0®Wmt b 0 1= lufeo-^ftftttK J: ~>X 

$mztix^z<?>x\ a-7m%fttf\2amwmi.z};~> 
xmdm3<r>mmmib^)izmm^hJzmiz. mm 
®tto-7kmmmiik(Dfaiz±$%mmt>i:m. 
io Zit&zktfx-z, ztiiz£~?xmmi:zx]-7&mi<7) 

x. %rnif>xmmmz mmh l . 

[0068] »^2Eao*^BBti:<iif. n-7& 
7m$to&±im%lt±*'<-i*kTli'<-ftklz£'> 

[0069] m$m3§smv>*%.wiz};tut. ±*><- 
tokm&tnmzwm&fr&tfit&zti&cox. im 
mzmmb^x ^%\z^m^m.^.<mwmmk 
mmLtivmizaiffiLx. ^.axx/iimznti^n 

mii?feft%k'iz£&mrtr®.w.ztih<?>x\ m&<m 
30 mfimzti. zcr&xmmmz. w»im=?kL 
x$mLtzi%£izi±. m\%^.cr>mitfm^tix . m 

[oo7o] m^4W&cn*%mzitu£ , s^oi? 

^<7>±tlo^8!SrtiSaA^i&SJt, K^^^froSili 
fc2^)Sibffe&i«c^^. V^f3mifefltjti: t 

40 o^&mtfix. im&kxMmzmh&n : &&'& 
#ft±.2ti&. ztzmi;<ommM£&<?)m®izWi»t> 
tihwmnzx ^x&m#frt&>bjnz£ hs&mmtf 

[0071] m&5&mn*mi£.ztiii. mmm 
^t^^ym^maiz t'<D^mta ixm% 

x\ jmrnvwazmmizx-ixiRML. $m*%&t 
h c\ttfx'% h. ttimmizitLxmtfimLfzVi 
mxi&m®&tf®&m}}Ztizcox\ MfmiznLx 
so ±$ %m&znz z t tfx-% . mmm&om o izx i 
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{tLXLtoZttfffitfixX. ztilzir>xi>£tz. £ 

[oo72] ttzm$m6sim<?>*mitz xkk. 

zttfx-z. &&wknimiz£&Mk*Mjjimmz 
tiz. c\n£o%&wm)&im%3mv-7izji-?x 
&mmz-£&2ti. ^mizmm<7MA-^mmzxi> io 
m>#mizti. zvmmzx&wm&kVT&trgeM 

isi i *w%<n>mfc<?>^m<F&^\ftw§^w. 3 nz 

m\^tizmfc®±m*mjjfrL>&td8iimx'h 

h. 

[S2 1 rasi&fcttw£0 i mmmm 1 1 - 1 1 *> 

[03 ] fm$M£&vr$:m i cDTrnfrhmdsmmx 
hh. 20 

[04 1 mh$m±#M<wm}5£ifimiz3 2<Dmmjt 
m^-tm*^Mfzmmix-hh. 

[05 ] ®affe&ii4cW5r04O±ffl*^^ ;s FM0T* 

[06 1 mm&m.mi-'WA mn-k^mm 

[07 ] g& 3 2 CO ft{WtS«?r^-t^ffi@T-2b 6 . 
[08 1 07<7H?JBt®&V i I I -v I I I *>£>J1.*:Bt 
WBX'S>&. 

[09 ] BXftttl 4 2tcIEM0-Cfc&. 30 

[010] ^m\mM(ry-^Bmn±-nmm^m. 3 1 
co$"i»^s 1 6 1 ffmsmmmi^ff^ <y 70-c-j) 

5. 

[0ii] vmr>mimm®m&i zm&XsX^ 
■mxh"). 011 ( i ) ftWffii&tLmcomm;' 
01 1 (2) i3MBH»m&m(Dmmx-*>?>. 

[012] fl60^3tWgt»^)SIWfe«±«: 1 1 S:fS"Mt 
LTSrf0-CJ>»K 012(1) (iW6i&£ftl 1<0 
fflffl0TJ>*). 012(2) <±SgS!)l«&£ftl IOjBE 
0T'J>l>. 40 



3 1 £3rfiW^ 
32 

3 3 mtm®%i 

3 4 

35 tmmmv-y 

36 S3 

3 7 m®3&fz>-y 
3 8 o-7fiy$ft 

3 9 HHSSim 

4 1 ±#A-# 

42 ±^^'-4 inmmmm 

4 3 Trt^-ft 

44 ttg 

45 mmm. 

4 6 miiOiSS—^ffi 
4 7 

4 8 g& 

4 9 miomeim 

5 0a, 50b; 56a, 56b U—y 
5 3 mitniSM-^M - 

5 5 S200fi^l 

63a, 63b H3S£fto-7 3 7cOM-^ffi 

6 4a, 6 4b ^gf^n-53 5^1-Sffl 
6 8 SF53O0!g»Jt 

6 9 WSVV? 

7 1 7-/? 

7 3 T*^*-*4 30^Qjg^ 

8 1 
87 

88 mm 

89 ^frM 

101a, 101b \ttk?V>^ 
102 jftE^WN' 

137 yg-fXf'*"/? 

138 TJJ^S 

161 $Q^S 

162 mm®. 

163 



(13) 



^^^^ 



2001-354156 



[06] 



[07] 




[012] 
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\J}*m 138 




[010] 



162 
-4- 



m 



/ 



161 



164a 
-JL 



—163 



,164b 



J 64c 



,164d 



39 
/ 



81a 



81b 



81c 

-4- 



Bid 



^W5^»Frfi**E^^ffllflr 1 TS 5#2 

^siattF rtr +*E^sffiiflr i t a 5 m 2 
crawss tun 

^SmWFlP+^K^mW 1 TS 5S2 



